Apolipoprotein E modulates clearance of apoptotic bodies in vitro and in vivo, resulting in a systemic proinflammatory state in apolipoprotein E-deficient mice.
Apolipoprotein E (apoE) is a 34-kDa glycoprotein involved in lipoprotein transport through interaction with the low-density lipoprotein receptor and related receptors. Recently, it has become clear that apoE binding to its receptors plays a role both in development and in control of the immune system. In this study, we show that apoE modulates the rate of uptake of apoptotic cells by macrophages. In vitro, apoE-deficient macrophages ingest less apoptotic thymocytes (but not latex beads) than wild-type macrophages, and this defect can be corrected by addition of exogenous apoE protein. In vivo, the number of dying macrophages is increased in a range of tissues, including lung and brain. Possibly in response to the larger numbers of persistent apoptotic bodies, the number of live macrophages in these tissues are also increased compared with those of wild-type control mice. In addition to the significant changes in macrophage population dynamics we observed, levels of the proinflammatory cytokine TNF-alpha and the positive acute phase reactant fibrinogen are also elevated in the livers from apoE-deficient mice. In contrast, neither deletion of the gene encoding the LDL receptor nor cholesterol feeding of wild-type mice affected either the number of apoptotic bodies or the number of live macrophages. We conclude that apoE deficiency results in impaired clearance of apoptotic cell remnants and a functionally relevant systemic proinflammatory condition in mice, independent of its role in lipoprotein metabolism. Any similar reduction of apoE activity in humans may contribute to the pathogenesis of a wide range of chronic diseases including atherosclerosis, dementia, and osteoporosis.